Changes in caffeine, lidocaine and trimethadione metabolism in carbon tetrachloride-intoxicated rats as assessed by a "cocktail" study.
We investigated the possibility of predicting liver damage from changes in the serum concentrations of caffeine (10 mg/kg), lidocaine (4 mg/kg) and trimethadione (4 mg/kg), which are metabolized catalysed by different cytochrome P450 (P450) and/or are dependent on blood flow, in rats with carbon tetrachloride (CCl4: 0.25 ml/kg)-induced liver injury using a strategy referred to as a "cocktail" study. These 3 probe drugs were simultaneously administered intravenously. The half-lives (t1/2) of caffeine, lidocaine and trimethadione were significantly longer in the CCl4-treated group than in oil-treated controls, but no significant differences were observed in mean apparent volumes of distribution (Vd). Serum total body clearance (CL) values of all three drugs were markedly reduced in CCl4-treated animals. In rats with liver damage, the production of 3 metabolites (theobromine, paraxanthine and theophylline) of caffeine in addition to the only metabolite (dimethadione) of trimethadione after intravenous administration of probe drugs were significantly reduced compared to those of controls. These findings suggest that each probe drug, metabolized by different or partially overlapping P450, is useful in evaluating drug-oxidizing capacity in liver disease.